A lifting hook is a device for grabbing and lifting loads by means of a device such as a hoist or a crane. A lifting hook is usually equipped with a safety latch to prevent the disengagement of the lifting wire rope sling, chain or rope to which the load is attached. Crane hook is always subjected to failure due to the accumulation of a large amount of stress concentration which can eventually lead to its failure. To study the stress pattern of crane hook in its loaded condition, a solid model of crane hook is prepared with the help of Solid Works 19.0 software. The pattern of stress distribution in the 3D model of the crane hook is obtained using ANSYS 19.2 software. In this present work, the obtained stresses by using finite element analysis and the Winkler-Batch method in different cross-sections are compared & to reduce the stress formed in sections by changing its design parameters (changing the mass of material in trapezoidal section). The stress concentration factors are used in strength and durability evaluation of structure and machine elements. It is observed that stress is affected if the weight is increased.
INTRODUCTION
A crane hook is a device for grabbing and lifting loads by means of a device such as a hoist or crane. It is usually equipped with a safety latch to prevent the disengagement of the lifting wire rope sling, chain or rope to which the load is attached. It is one of the most important components used in various industries to carry heavy loads. This paper gives an overview of mathematical calculations with various cross section with constant load.
Figure 1 Geometrical bending of curved beam
At first, Solid Works design is prepared; And then, Static and structural analysis is performed on ANSYS 19.2. From the result obtained, stress induced in hook is analyzed in order to determine the factor of safety of crane hook so that possible failure can be avoided. Hooks are available in following different cross section of area.
 Circular Cross Section area  Rectangular cross section area  Triangular cross section area  Trapezoidal cross section area Fewer work has been done on the optimization of crane hook as the material type, cross section area and radius are design parameters that affect the weight of crane hook. In this project, stress induced in different cross section hook is analyzed in ANSYS by increasing its mass or weight suitably and then comparison has been carried out. Comparing.
Winkler-Bach Formula for Curved Beams
Consider a curved beam subjected to bending moment Mb as shown in the figure. Consider a curved beam subjected to bending moment Mb as shown in the figure.
1. The material of the beam is perfectly homogeneous [i.e., same material throughout] and isotropic [i.e., equal elastic properties in all directions] 2. The cross section has an axis of symmetry in a plane along the length of the beam. 3. The material of the beam obeys Hooke's law. 4. The transverse sections which are plane before bending remain plane after bending also. 5. Each layer of the beam is free to expand or contract, independent of the layer above or below it. 6. The Young's modulus is same both in tension and compression.
Let's consider the case in which beam section is symmetrical ( Figure: 2) about plane of curvature and bending moment acts in it so that bending takes place in plane of curvature ( Figure: 1) . In order to perform mathematical analysis of stress, the curved beam flexure formula is used. 
MATERIAL AND DESIGN OF CRANE HOOK
Steel is taken as the standard material for Crane Hook as it is widely used for its manufacturing. The load carrying capacity of crane hook should be optimized. As it is subjected to vertical load it must be able to absorb deflection induced due to variable loads. This ability to absorb produced energy ensures the safety of crane.
The mechanical properties of standard steel have been tabulated below in Table 1 below. 
Crane Hook Design
Generally, machine structures and frame having curved portions are subjected to axial and bending loads or both of them together. The stress due to curvature become greater due to reduction in radius of curvature. As a result of which equations of straight beams when used shows different result than that what it actually has. The actual stresses may be several times greater for the small radius of curvature than the value obtained for straight beams. So, equation of straight beams is not applied in case of curved beam. The transverse sections which are plane before bending remain plane after bending also. Each layer of the beam is free to expand or contract, independent of the layer above or below it. In case of curve beam, the neutral surface does not coincide with centroidal axis but instead shifted towards the Centre of curvature. The design of crane hook was done by taking certain data related to load(w), C.S.A and curvatures which are generally used in industrial applications of crane hook. These data are mentioned below. 102.2857 - 
MODELLING OF CRANE HOOK USING SOLIDWORKS
Several models of crane hook are designed using solid work 2019 software and then designed model were imported to ANSYS for Finite element structural analysis. Solidworks 2019 facilities the design tasks to export to different other interface of software like ANSYS WORKBENCH. ANSYS WORKBENCH is a specific environment consisting of different set of tools, that allows the user to perform specific design tasks as well as analysis task in a particular area. And hence Workbench is preferred to perform 
FINITE ELEMENT ANALYSIS (FEA) OF CRANE HOOK USING ANSYS 2019
The finite element method serves as a powerful tool for getting the numerical solution of wide range of engineering problems in virtual environment which helps user to estimate the design procedure. ANSYS software for structural analysis allows you to solve your most complex structural engineering projects and make superior design decisions more quickly. Finite element analysis (FEA) software from ANSYS provides engineers the ability to automate and customize simulations and even parameterize them for many design scenarios. You can easily connect ANSYS Structural Mechanics software to other physics tools for even better realism, predicting performance and behavior of even the most complex projects. Engineers throughout the industry optimize product designs with FEA software from ANSYS. In this method of analysis, a complex structure is discretized into simple geometric shapes called finite elements. And the material properties and the governing relationships are assigned or defined for these elements and several boundary conditions were applied which should be approximately same as a real-world scenario or should be scale down. After all the conditions are setup, it gives us the approximate behavior of the continuum or the element. 
RESULTS AND DISCUSSION
In order to carryout this project, fiver different types of crane hooks with different cross section are designed and then exported to ANSYS in IGES format for the further analysis. Load of 50KN is applied to each crane hook in order to determine the amount of induced stress. The hook is fixed at the top end in all the three possible X, Y, and Z direction and the load of 50KN is applied at the nodes of inner curvature. And then it is allowed to perform the task through the software environment. The result of stress and deformation obtained for different cross section of Crane Hook is then tabulated on the 
CONCLUSIONS
The crane hook for five different cross section namely circular, rectangular, trapezoidal, triangular and t-section are successfully designed by using curved beam concept. The SOLID WORKS 2019 Software has been used to design the different section of hooks and ANSYS WORKBENCH is used for the analysis of stress induced in Inner and Outer Profile along with deformation. From the analysis, it is found that the stress induced in trapezoidal cross section is less than that of other four cross section which suggest that Crane Hooks having Trapezoidal are more durable and have greater capacity to absorb and store deflection produced by vertical load.
